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I. INTRODUCTION
It is relatively undisputed that innovation is of outstanding relevance for consumers and society.
1 When Joseph Schumpeter articulated his idea of "creative destruction" at the beginning of the 1940s, he also laid the theoretical cornerstone for the recognition of competition as an important driver for innovation. 2 Thus, from this perspective it is only coherent that also competition authorities account for this source of economic growth and consumer welfare. However, despite the fact there is a broad consensus among lawyers and economists on the enormous importance of innovation, it is still controversially debated how exactly innovation should be taken into account.
This equally applies to merger review, where competition authorities traditionally tend to focus on the assessment of competition on relevant product markets. 3 Hereby, the relevant firms which compete with one another are identified and possible anticompetitive effects get revealed. But, in contrast to competition with prices, quantities or product quality, competition with respect to innovation is not necessarily tied to existing product markets. 4 The idea behind this argument relates to the question whether the firms who compete in regard to existing products necessarily play a role in regard to innovation competition? Or, by asking the opposite, whether there are perhaps additional firms (by also accounting for firms outside the current product market) that actually compete with one another in regard to innovation? How should antitrust authorities account for instance for mergers between firms that are fierce competitors with respect to innovation, but do not have any products at all (or at least do not compete with one another on any product market) at the time of the merger?
Will the agencies not inevitably run the risk of an either too restrictive or a too permissive merger review, if they narrow the analysis of innovation effects on the assessment of current product market competition?
Assume for example a situation in which two current product market competitors merge.
The number of firms which is indeed undertaking R&D in a particular field (or would in principle be able to undertake R&D on the basis of the required resources like patents, research laboratories, experience etc.) might differ significantly from the number of firms, currently active on the relevant product market. Hence, although the assessment of product markets as a device to identify the relevant competitors is a well founded step in order to protect static price and non-price competition, the sole assessment of the respective product market will most likely not reflect the true competitive situation in regard to innovation competition. The same holds true for the counterexample. Competition authorities might find that a certain product market is highly concentrated. However, by also accounting for innovation competitors outside the current product market (e.g. firms that are well situated to undertake R&D in a particular field or firms that are already undertaking R&D) the merger might appear less anticompetitive, at least in respect to innovation. Furthermore, one can also think of situations, which are a mixture of both settings. The number of relevant competitors with respect to innovation can be much lower than the number of competitors on the actual product market which might raise concerns with respect to anticompetitive innovation effects. But, considerations for additional innovation competitors outside the current product market could relax the authorities' concerns. Moreover, one can think of situations in which antitrust authorities have to assess a merger in which the respondents are not competing with one another on any product market at that time. Hence, in such a setting, product market analysis will not reveal any anticompetitive doubts. But these firms might still be fierce competitors in regard to innovation.
It is remarkable that this dimension of competition is indeed considered in the 2010 'U.S.
Horizontal Merger Guidelines' 5 , as well as in the 'European Guidelines on Horizontal Cooperation Agreements. 6 However, what is currently missing is a clear approach to how the agencies should actually implement the objective of a consideration of innovation competition in merger review. In order to give legal guidance and to reduce legal uncertainty, the consideration of innovation competition would require an approach that goes beyond the conventional analysis of actual product markets and that, in addition, relies on a consistent theory of harm.
Part II of this article reviews the (existing) approaches which can generally be used for the assessment of anticompetitive effects on innovation in merger control. In Part III these approaches are explored through exemplary merger cases. Since the debate on these approaches was taking place primarily in the U.S. and due to the fact that only the U.S.
antitrust agencies have applied the whole spectrum of these approaches, the examples are See also Drexl, supra note 4, at 508.
II. APPROACHES FOR THE CONSIDERATION OF INNOVATION COMPETITION IN MERGER REVIEW

A. The Potential Competition Doctrine
Before the applicability of the 'Potential Competition Doctrine' for the protection of innovation competition will be assessed, it is necessary to consider the economic theory behind this concept. The basic idea of 'Potential Competition' was already expressed by John
Bates Clark at the very beginning of the 20 th century. 7 In his article 'the real dangers of the trusts' he highlighted 'the saving grace' of 'Potential Competition' by means of "the competition of the mill that is not yet built but will be built if the trust becomes too extortionate". 8 Hence, the original idea of 'Potential Competition' was that even under imperfect competition already the perceived threat for market entry has a disciplining effect on the incumbent firms which prevents them from (fully) exploiting their market power. Competitor' has to be seen as a firm which might actually never enter the market because its sole existence already induces the incumbent firms to behave in a way that makes market entry unprofitable. Therefore, the loss of a 'Perceived Potential Competitor' will not change actual or future market structure, but could enable the incumbent firms to (fully) exploit their market power.
However, in addition to the perceived threat of potential market entry, there also exists competitor on the respective product market. As a consequence, the concept of 'Perceived Potential Competition' cannot deal with innovation competition by means of a refinement of current product market competition aiming to identify those competitors that effectively play a role with respect to innovation. Second, since a 'Perceived Potential Competitor' has solely a disciplining effect on the incumbent firms' incentives to innovate, there will appear an additional problem. Once the competition authorities observe that a firm outside an existing product market is actually undertaking R&D in order to enter this market, it is questionable whether this firm can still be regarded as a 'Perceived Potential Competitor'.
'Actual Potential Competition' and Innovation
This problem disappears if competition authorities apply the concept of 'Actual Potential
Competition'. A particular firm, which is undertaking R&D in order to enter a certain product 13 Areeda & Turner, supra note 11 ¶ 1116(a). 14 market, can be considered as an 'Actual Potential Competitor', if the respective market entry is likely and contemporary. 18 Hence, the potential entrant does not only augment the incumbent firms' incentives to innovate like in the previous case, but she is also undertaking R&D herself. However, the concept of 'Actual Potential Competition' is inevitably linked to already existing product markets. As soon as competition authorities want to account for R&D which is directed towards innovations for which no product markets exists by then, the concept turns out to be insufficient. Hence, the 'Potential Competition Doctrine' can solely account for situations in which the respective firm is at the fringe of an actual product market, but it fails to capture innovation competition for those kinds of innovations that are expected to constitute a new relevant product market. As a consequence, competition authorities have to figure out whether the 'Potential Competitor' has to be seen as a future competitor on a current product market or not. If the R&D efforts are supposed to result in a product which is expected to be in the same relevant product market, the concept of 'Actual Potential
Competition' can account for this aspect of innovation. However, if the R&D efforts are expected to constitute an entirely new product market, it would be difficult to speak of a market entry and therefore to apply the concept of 'Actual Potential Competition'.
However, if the incumbent firm and the firm outside the current product market are equally undertaking R&D in order to develop products which are supposed to constitute a new product market, there is a positive likelihood that these products will actually compete against one another in the future. Hence, the 'Potential Competition Doctrine' might still be applied via some sort of an extension of the original concept.
B. The 'Future Market' approach
The idea of 'Future Markets' can be understood as the necessary extension of the 'Potential
Competition Doctrine' in order to literally account for 'potential' (or possible) competition which might take place on a future product market that does not exist so far. 19 Hence, even though neither of the firms can in fact be seen as an incumbent nor as an entrant into an existing product market, the idea of 'Future Markets' is to allow for the consideration of potential product market competition on a particular good market in the future. However, there is also another possible interpretation of the idea of the 'Future Market' approach. Instead of the protection of static price and non-price competition on a future product market, the concept can also be understood as an approach in order to protect the emergence of a particular product market in the future. 20 Hence, in contrast to the prior mentioned protection of product market competition in the future, the concept could, from this point of view, also be applied to mergers in which the creation of a future market is at stake. It is remarkable that, under this notion of the 'Future Market' approach, competition authorities can even account for innovation competition, although the parties might never compete with one another on the respective product market in the future. This could be the case, if e.g. the R&D efforts of one of the merging firms are expected to create a new product market which will replace, or at least negatively affect, an existing product of the other firm. Hence, even though the two firms might never compete with one another on the same relevant product market, there is still a reasonable risk that the introduction of the new product might be abandoned, or delayed, as a consequence of the merger. As a result, under this interpretation of the approach, the agencies would be able to account for innovation absent any requirements about the protection of static efficiencies on actual or future product markets. 20 See Lang, supra note 19, at 760 et seq.
C. The 'Innovation Market Analysis'
The 'Innovation Market Analysis' (IMA) was introduced by Richard Gilbert and Steven Sunshine in 1995. 21 It was the first attempt to develop a framework especially for the consideration of anticompetitive innovation effects in merger review. Thus, the 'Innovation Market Analysis' can also be understood as an analytical tool in order to enable the antitrust authorities to account for innovation competition, independently or absent of current product markets. Hereby, the authors proposed a 5-step-framework to analyze the innovation effects of M&A transactions in the following way:
In a first step, it should be analyzed whether the R&D activities of the merging parties overlap. Hence, only substitutive research efforts which go in the same 'direction' -or, put in other words, try to find solutions for the same problem, are analysed in more detail, whereas complementary or independent fields of research were not deemed as problematic.
In a second step, the authorities are urged to investigate the existence and extent of alternative sources for innovation. Thus, in contrast to the conventional assessment of current product markets, the 'IMA' tries to identify directly the firms that compete with one another in regard to innovation. This step is the virtual novelty in comparison to traditional approaches. As a consequence, the authors proposed the analysis of necessary resources in form of specialized assets to assess whether a particular firm is part of a certain 'Innovation Market', or not. Such specialized assets can be e.g. especially trained staff, experience and know-how or intellectual property rights.
In the following steps 3 and 4, it shall be assessed whether the merged entities would have the capabilities and the incentives to reduce their R&D activities through either unilateral or coordinated behaviour, or whether other competitors would render such strategies as either not feasible or not profitable. This represents the analysis of the potential anticompetitive effects in regard to innovation competition, and focuses explicitly on the impact of the merger upon the incentives to invest in R&D.
In the last step of their 'Innovation Market Analysis' (step 5), Gilbert and Sunshine reminded that it shall be analyzed whether an expected reduction in R&D investments through the merger could be defended through an innovation-related efficiency defense.
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As a result, one can sum up that this step-by-step procedure resembles very much the conventional way of assessing mergers in U.S. antitrust, as well as in E.U. competition law.
However, the 'IMA' actually did not focus on competition on a real 'market'. Instead, by 21 In Astra/Zeneca one can find a very similar setting. 28 The FTC defined the relevant market as the "manufacture and sale of Long-Acting Local Anesthetics" 29 and alleged that Astra was one of only two companies that already marketed products with FDA approval while Zeneca was engaged in R&D through a licensing agreement with Chiroscience. 30 As a consequence, the merger would have eliminated an 'Actual Potential Competitor' as in the previous case and the FTC likewise remedied the potential anticompetitive effects via divestitures.
Hence, even though these 'Potential Competition' cases actually focused on the anticompetitive effects on existing product markets, the agencies also protected innovation in an implicit manner. The crucial point is that one of the merging parties was already active on the respective product market while the other one was conducting R&D in order to enter this market. As a consequence of the merger, there was a reasonable risk that market entry would not take place and future competition was likely to be lessened. 24 See Hoechst AG, 120 F.T.C. 1010 (1995). 25 Id., at 1012. 26 Id., at 1012 et seq. 27 Id. at 1021 et seq. 28 See Zeneca Group plc, 127 F.T.C. 874 (1999). 29 Id., at 876. 30 Id.
One could argue, since it might be difficult to prove whether a certain R&D program will constitute a new product market or not, that the 'Actual Potential Competition' concept could be applied to the vast majority of mergers in which R&D is 'observable'. For instance, in the merger case between Glaxo plc. and Wellcome plc., the FTC considered the "research and development of non-injectable 5HTID agonist" 31 as R&D towards a new product market, whereas the European Commission (EC) considered these research efforts as an attempt to enter an already existing market. 32 However, as already mentioned above, the concept of 'Actual Potential Competition' requires market entry to be likely and timely. Hence, there are certain limits if antitrust authorities want to protect innovation competition through the backdoor by alleging that a certain R&D program will not constitute a new market, but lessen 'Potential Competition'. This problem was expressed very well in the dissenting statement of
Commissioner Owen regarding the Roche/Genentech decision:
The consistent theme of case precedent and the Merger Guidelines is that before a merger will be challenged under a theory of actual potential competition, the prospective entrant must be willing and able imminently to enter a market which is not now performing competitively. In the instant case, the Commission alleged anticompetitive effect and took relief in markets where, in my judgment, there is substantial doubt that the prospective entrant is willing to enter; there is only speculation that the prospective entrant is able to enter; and/or it is certain that entry is not imminent. Moreover, there are as yet no firms or products in one market, so drawing conclusions about competitive performance in that market in the relatively distant future is speculative at best.
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Thus, since the agencies have to show that a particular R&D project will lead to a market entry which is both -likely and timely, the ability of the concept of 'Actual Potential
Competition', to account for innovation competition, is limited. Indeed, antitrust authorities could claim that a certain R&D track will not constitute a new market and thereby rely on the well accepted 'Potential Competition Doctrine'. But, then they also have to legitimate the intervention (actually directed towards the protection of innovation competition) on the basis of the requirements for the protection of 'Potential Competition' on existing product markets. 34 This might be problematic, since the benefits for consumers and society from e.g. a particular product innovation, which is expected to constitute a new product market, might be significantly higher than the Nevertheless, since it is problematic to regard a firm as a 'Perceived Potential Competitor'
once it is already actively competing on the relevant product market, the approach's ability to account for innovation competition is rather limited. As a result there remain very little mergers in which the 'Perceived Potential Competition' concept could generally suit to protect innovation competition.
B. 'Future Markets' and 'Innovation Markets'
This changes if competition authorities apply 'Future-' or 'Innovation Markets'. Here it does not matter whether the firms currently compete with one another on a particular product market or not. While the 'IMA' (at least in a narrow sense) did not find its way into the applied European Merger Policy, it was frequently used in the U.S., at least until the beginning of the last decade. 35 In order to provide exemplary evidence, a selection of prominent merger cases is introduced and categorized into two groups.
benefits from having an additional competitor on an already existing product market, in terms of an increased price competition or a higher product variety. 35 
'Unobservable' R&D projects
The first group consists of merger cases in which the firms are considered as competitors in regard to innovation even though the antitrust authorities cannot definitely 'observe' whether the firms undertake R&D and/or what particular innovations they are working on. Instead, the identification of the relevant competitors is carried out by the assessment of the particular capabilities and resources (the so-called specialized assets) necessary to undertake R&D. The idea behind this procedure is that particular innovations in a certain field are assumed to require indispensable specialized assets which cannot be acquired and adopted in an adequate time. Thus, those firms that possess these critical assets are deemed as competitors in regard to particular innovations and those firms who lack these assets, are consequently not part of the relevant 'Innovation Market'. Hence, the intension pursued with respect to this group of 'Innovation Market Cases' is primarily about protecting sources for potential future innovations in a certain field.
The acquisition of General Motor's Allison Transmission Division by ZF Friedrichshafen in 1993 was the first merger that was challenged on reasoning, very similar to the idea behind the 'Innovation Market Analysis'. 36 On the first sight the case does not seem to be very exceptional, since the two companies together produced 89 percent of the world-wide output of medium and heavy automatic transmissions for commercial and military vehicles. 37 Hence, considering the world market, the merged company would have had a dominant market position. However, it is remarkable that regarding the two product markets defined in the complaint (the market for automatic transmissions for transit buses and the market for automatic transmissions for heavy refuse route trucks) the firms mainly competed with one another on the European market, but to a rather small extent on the U.S. market.
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Nevertheless, the DoJ also raised concerns with respect to a third market, namely the "technological innovation in the design, development, and production of heavy automatic transmissions". 39 In this respect the Department of Justice alleged that competition on this world-wide 'Innovation Market' would be lessened, leading to less innovation, and that this circumstance also adversely affects consumers in the U.S. 40 Hence, the DoJ's concerns 36 See United States v. General Motors Corp., Civ. No. 93-530 (complaint filed D.Del. Nov. 16, 1993). 37 Id., at 2. 38 Id., at 8 et seq. An increase of the HHI by about 1.000 points to a post-merger HHI of about 6.500 points as a consequence of the three to two merger and the fact that the merged entity would have had an aggregated market share of about 78%, indicates that ZF's share on the U.S. market for automatic transmissions for transit buses was less than 10%. Furthermore, the fact that ZF did not enter the U.S. market until 1985 also points at the limited relevance of ZF in terms of market shares, also on the market for automatic transmissions for heavy refuse route trucks. 39 Id., at 10 et seq. 40 Id.
regarding the respondents' relevance as the two major competitors on this market for nextgeneration products seemed to be of high importance. As a consequence of the Department's complaint, the parties abandoned the deal.
However, critics claim that innovation competition could also be protected by applying the more accepted 'Potential Competition Doctrine' instead of the 'IMA'.
41 This is questionable.
Since, in this case, the research efforts were not 'observable', it would have been difficult to challenge the merger on the basis of the 'Actual Potential Competition' or on basis of the 'Future Market' concept. Hence, the only approach that would have been available in principle was the concept of 'Perceived Potential Competition'. However, since both firms were already competing with one another on the respective product market (even though to a relatively small extent in the U.S.) it is very doubtful whether the DoJ could have accounted for innovation competition on the basis of this approach. Hence, the 'Potential Competition Doctrine' seemed to be inadequate to account for innovation competition in this particular case. As a result, beside the 'traditional' considerations about dynamic efficiencies on product markets, there was no other approach in order to account for innovation competition in this merger. However, as described above, relying on dynamic efficiencies on product markets often delivers faulty results if the agencies want to account for innovation competition.
Furthermore, since ZF Friedrichshafen had solely a relatively small share of the relevant U.S.
product markets, it is questionable whether considerations about dynamic efficiencies would have reflected the firm's role as an important innovation competitor.
Another prominent case which one can assign to the first category of cases was the proposed acquisition of Northrop Grumman by Lockheed Martin in 1998, which also led to the abandonment of the merger. 42 In this case, the DoJ defined ten relevant markets -nine of them with innovation concerns. By examining these nine markets with innovation concerns in more detail it becomes clear that the DoJ apparently distinguished between the assessment of static efficiencies on the affected product markets and, by focussing on the possessed specialized assets, the analysis in regard to innovation competition. This becomes particularly evident by considering the Department's reasoning in regard to the market for the "development, production and sale of high performance fixed-wing military aircraft for the 41 Hence, even though the two companies indeed competed on the same relevant product market, the DoJ also explicitly accounted for the necessary capabilities to develop nextgeneration products. Thus, by asking for the number of firms which are capable to produce innovations in the future, the DoJ applied the 'Innovation Market Analysis' (or at least an approach that shared a similar underlying idea) to directly account for the relevant innovation competitors in addition to the assessment of anticompetitive effects on the relevant product market. It is furthermore remarkable, that the DoJ explicitly highlighted the relevance of preserving at least three independent companies as potential innovators. Thus, the protection of a variety of heterogeneous firms of which each might carry unique and valuable resources for the generation of future problem solutions was apparently of high relevance in this case. 45 Hence, in contrast to the focus on future product market competition, the agency obviously tried to protect future innovation itself. Furthermore the DoJ highlighted the necessary capabilities required to pursue future innovations. Thereby, and in contrast to the sole consideration of dynamic efficiencies on actual product markets, the agency implemented the idea of an explicit consideration of innovation competition.
As a result, it is first of all remarkable that considerations about preserving a variety of heterogeneous firms as sources for future innovations apparently played an important role in quite a few cases of this category of 'unobservable' R&D projects. 46 Indeed, in the set of challenged mergers belonging to this category one can virtually find only mergers of firms which were already competing with one another on existing product markets. However, the number of competitors in regard to future innovations does not necessarily correspond to the 43 Id., at 13. 44 Id., at 27. 45 number of current product market competitors. Hence, by accounting for specialized assets, the agencies additionally considered for innovation competition (ancillary to product market competition) that encompasses only those firms that have the necessary capabilities and resources to innovate. This number can, but not necessarily has to, correspond to the number of current product market competitors. Hence, by differentiating between product market and 'Innovation Market' competitors, the authorities might conclude that the number of relevant competitors in regard to innovation competition is higher, lower or the same as compared to the corresponding product market. This is a feature which none of the 'traditional' approaches provides. While the concepts of 'Actual Potential Competition' as well as 'Future Markets' require R&D to be 'observable', the 'Perceived Potential Competition' concept can solely account for mergers between an incumbent firm and a firm outside the current product market.
'Observable' R&D projects
The second group of mergers cases consists of cases in which the firms are considered as competitors with respect to innovation because antitrust authorities are sufficiently able to 'observe' the employed R&D programs. It is remarkable that the vast majority of cases which fall into this category were concerned with pharmaceutical mergers. 47 This stems from the fact that, in comparison to other industries, it is feasible to get an impression of the distinct research programs of pharmaceutical firms. Since pharmaceutical products need to pass lengthy regulatory approval procedures, firms cannot undertake R&D under secrecy with the ulterior motive to suddenly come up with a new product. 48 Instead, antitrust authorities can get quite a good impression of the different treatments and drugs that might make it to the market within the next couple of years.
One of the first cases which fell into this category was the merger of American Home Products (AHP) and Cyanamid in 1995. 49 The Federal Trade Commission argued that the merger will affect the market for "the research and development of a vaccine against Rotavirus infections in humans". 50 Hence, the chosen market definition already indicates that the protection of innovation competition must have been the main concern of the Commission. A closer look at the market concentration provides additional evidence. The In the case regarding the merger between Glaxo Wellcome and Smith Kline Beecham, two 'markets' can be identified as being concerned with innovation competition. 54 The market for "the research, development, manufacture and sale of prophylactic herpes vaccines", and the market for "the research, development, manufacture and sale of drugs for the treatment of IBS". 55 Although the market definition is broader as in the AHP/Cyanamid case (since the FTC also used the term 'manufacture and sale'), there is evidence that the FTC was strongly concerned with innovation aspects. Regarding the competitive situation on the market for prophylactic herpes vaccines the FTC stated that: "No company currently markets a prophylactic herpes vaccine." 56 Thus, the agency was apparently unable to define an existing product market for assessing the anticompetitive effects of the merger. Instead, the FTC argued that the merger may lessen competition "by increasing the likelihood that the merged 51 Id., at 220. 52 Id., at 221. 53 Id. 54 See Glaxo Wellcome plc, 131 F.T.C. 56 (2001). 55 Id., at 60. 56 Id., at 62. entity would forego or delay the development of one of the prophylactic herpes vaccines or, alternatively, eliminate price competition between the two prophylactic herpes vaccines if both were introduced in the market". 57 Hence, on the one hand the Federal Trade Commission considered the possibility for negative effects on innovation competition (forego or delay the development), and on the other hand, the potential elimination of eventual price competition in the future.
The same holds true for the market for "the research, development, manufacture and sale of drugs for the treatment of IBS". 58 The FTC mentioned that: "Currently, there are no Drugs available for the treatment of irritable bowel syndrome." 59 And with respect to the anticompetitive effects of the merger the FTC stated that it may lessen competition "by increasing the likelihood that the merged entity would increase prices and reduce innovation in the market for Drugs for the treatment of IBS". 60 Since there was no marketable product at the time of the merger, the negative effects on prices can only be understood as anticompetitive price effects in the future. On the contrary, the concern that innovation will be reduced can clearly be linked to the protection of current innovation competition in regard to the development of a treatment for IBS. Hence, in this merger one can find both. On the one hand the agency highlighted the relevance of protecting future product market competition and on the other hand the FTC explicitly claimed innovation effects. As a consequence, it is not entirely clear whether the agency followed an 'Innovation Market' or a 'Future Market' approach to protect innovation competition.
Another prominent case in which the authorities accounted for innovation competition was the merger case of Ciba-Geigy/Sandoz in 1997. 61 Here the agency defined three relevant markets. As a consequence of the fact that this article focuses on the protection of innovation competition, the market for the "research, development, manufacture and sale of gene therapies" (in particular the HSV-tk gene therapy for the treatment of cancer and graft versus host disease, the gene therapy for the treatment of hemophilia and the chemoresistance gene therapy) is analyzed in detail. 62 The FTC described the merging parties as "two of only a few entities capable of commercially developing gene therapy products" 63 , since it would be necessary to control critical intellectual property portfolios (patents and know-how), in order 57 Id., at 64. 58 Id., at 60. 59 Id., at 63. 60 Id., at 65. 61 See Ciba-Geigy Ltd., 123 F.T.C. 842 (1997). 62 Id., at 844 et seq. 63 Id., at 846.
to compete on this market. 64 In regard to the expected anticompetitive effects, the agency also claimed that, the merger will "combine alternative technologies, and reduce innovation competition among researchers and developers of gene therapy products, including reduction in, delay of or redirection of research and development tracks". 65 Thus, while a 'reduction' and a 'delay' clearly correspond to innovation incentive arguments, it is not entirely clear what the FTC really meant with a 'redirection of research and development tracks'. However, it can be suggested that this warning of a redirection of research tracks is caused by the fear of an alignment of formerly different approaches and thus as an attempt to protect the diversity of different R&D paths. 66 This interpretation is supported by the discussion about the appropriate remedy. Since, in the settlement, the FTC did not require the divestiture of assets but the granting of a non-exclusive license to Rhône-Poulenc, Commissioner Azcuenaga doubted the effectiveness of the remedy for solving the anticompetitive concerns of the merger. In her statement she argued: "The diversity of research projects is an element of the pre-merger competition between Sandoz and Ciba-Geigy that is worth preserving, but the order does not ensure that it is preserved." at R&D potential in terms of its importance for existing markets, but also for future markets. 69 Moreover, in the corresponding competitive assessment the Commission states:
The market strength of the undertakings in research and development is difficult to estimate since success in R&D can usually be assessed only after the R&D has been completed. Nevertheless, the undertakings' existing R&D potential cannot be ignored in the competitive assessment since their future competitive strength is based precisely on such potential.
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Hence, although the European Commission was also concerned with research activities in the field of HS-TK gene therapy, the purpose of protection phrased in the market definition and the competitive assessment is much narrower. In contrast to the complaint of the FTC, the EC apparently aimed exclusively at the protection of future product market competition.
As a result, the introduced 2 nd category demonstrated, that there can appear mergers that raise concerns with regard to innovation competition because the 'observed' research programmes overlap. Thus, there may appear reasonable concerns that the merger will lead to fewer innovations since the merged entity has less incentives to innovate and/or that the merger will lead to an alignment of R&D tracks. Furthermore, competition authorities might be concerned that competition on a particular future product market gets impeded. As a result, in principle the 'Innovation Market Analysis' as well as the 'Future Market' approach seem to be appropriate to account for innovation competition in this 2 nd category of merger cases.
Furthermore, in the 1 st category, we have seen that a merger might raise concerns in regard to innovation competition as a consequence of a reduction of independent entities which possess the necessary specialized assets to undertake innovations in a certain field (even though the R&D programs themselves are not 'observable'). In this respect antitrust authorities might have problems to account for innovation competition by relying solely on 'traditional' approaches like the 'Perceived Potential Competition' approach or the considerations for dynamic efficiencies on product markets. As soon as both parties are already competing with one another on the respective product market, it is difficult to apply the 'perceived potential competition' approach. Hence, besides the 'Innovation Market Analysis', it is not clear how antitrust authorities could account for innovation competition in this 1 st category of merger cases.
IV. CRITICAL ASSESSMENT OF THE APPROACHES: STRENGTH AND WEAKNESSES
A. Overview on the Applicability of the Approaches
In the following the findings of the assessment of the approaches with respect to their suitability to consider for innovation competition are compared. Thus, table 1 gives an overview on the general applicability of the introduced approaches in order to account for innovation competition under certain settings: Market' approach. In the case in which the approach focuses on static price and non-price competition on future product markets, it necessarily requires that not just one, but both products will likely make it to the market. As a consequence, in order to justify an intervention, the 'Future Market' concept requires a high likelihood that both R&D projects will be successful. 71 However, the purpose of protection of an approach that accounts for innovation competition is rather the successful innovation itself. In other words, the considerations about innovation competition aim to protect the development of new products, independent of any requirements that future product market competition necessarily has to be protected. Hence, by focusing on future product market competition instead of innovation competition the authorities might fail to protect innovation in its full extent. 71 The probability that both firms innovate is significantly lower than the probability that at least one, or maybe both, firms innovate. Hence, if the agencies aim to protect innovation, it is more consistent to justify the intervention also on the basis of innovation concerns instead of considerations based on the protection of future product market competition. 72 Nevertheless, for a fatal disease without any effective therapy, acceleration of the first effective treatment remains of paramount importance. 73 Hence, by expressing these thoughts Commissioner Muris explained why the 'Future Market' concept cannot fully substitute for an approach that directly accounts for innovation competition. Even though, in this particular case, he expressed these thoughts in order to underpin his decision not to challenge the Genzyme/Novazyme merger, he nevertheless demonstrated that innovation can be so invaluable that it deserves protection even absent of any considerations about future product market competition. Instead, also in his opinion, it was rather the successful innovation itself that was worth protecting, even though only one firm might succeed in getting its innovation into the market. 74 As a consequence, it can be supported that the merger was analyzed with respect to its likely impact on the probability of success for finding an effective treatment for Pompe disease instead of focusing on the protection of product market competition in the future.
Under the second interpretation of 'Future Markets', in which the concept is rather understood as an approach in order to protect the creation of new product markets in the future, these problems do not occur. Here, it is also the successful innovation itself which is the purpose of protection. However, besides the different labeling, it is questionable whether a 'Future Market' approach, under this notion, differs significantly from the 'IMA', or any other approach, designed for the protection of innovation competition.
V. LESSONS FROM THE 'INNOVATION MARKET ANALYSIS': MAJOR SHORTCOMINGS AND SUGGESTIONS FOR A REVISED FRAMEWORK
It was demonstrated that, beside the 'Innovation Market Analysis' and a similar interpretation of the 'Future Market' concept, none of the existing approaches is actually capable to capture innovation competition in its full extent. However, the IMA was criticized by many lawyers and economists. Whilst some said that the U.S. antitrust law would not support an approach like the one which was introduced by Gilbert and Sunshine, 76 others argued that the 'Innovation Market Analysis' would not add anything new to competition policy that the potential competition doctrine is not already covering. 77 Still others complained that the 'IMA', by focusing on R&D efforts, would solely maximize the inputs (R&D) instead of directly targeting the relevant output (innovation), 78 or that the agencies would, due to hidden information, never be able to identify the actual competitors on a particular 'Innovation Market'. 79 Nevertheless, the most profound critique was that a general presumption regarding the interdependencies between 'market structure' and innovation is impossible to define and that a theoretical and empirical basis to justify such an "[…] antitrust merger policy aimed at preserving competition in R&D markets […]" 80 would therefore be missing. 81 Indeed, by relying exclusively on innovation incentive arguments, the 'IMA' was, on the one hand, based on a well accepted pattern of arguments, but, on the other hand, it relied on arguments which identified highly competitive as well as very concentrated 'markets' as beneficial for innovation. During the last decades, a lot of theoretical 82 and empirical 83 research was devoted to the question whether and how 'market structure' influences innovation. But, a general causal relationship could not be found. Against this background one has to conclude that the impact of a more or less concentrated 'market structure' on innovation hinges on the interplay of many distinct factors and that basically very competitive 'markets' as well as highly concentrated 'markets' can spur innovation. Important determinants are e.g. the regime of exclusive intellectual property rights, the distinction between process and product innovations, or the interrelatedness of 'old' and 'new' products and thus the degree of replacement.
Thus, many of these critics implicitly questioned whether the agencies should have the ability to intervene and therefore restrict the firms' freedom of action in order to protect innovative activity, due to a possibly simple intuitive link between concentration and innovation which, above all, seems to stand on a weak science-based ground.
Beside this, the 'IMA' furthermore failed to highlight another crucial determinant which can be decisive for innovation. Even though considerations in line with this determinant played an important role in the applied U.S. merger review, the 'Innovation Market Analysis'
did not provide a sound theoretical foundation for considering the benefits of having a variety of heterogeneous and independent firms that undertake R&D in a certain field.
Thus, although the 'Innovation Market Analysis' appears to be the only existing assessment framework, which is able to account for innovation competition in its full extent, it also has its weaknesses. Given these weaknesses, one has to conclude that, to this day, there is still no adequate assessment framework/theoretical approach for the consideration of innovation competition in merger review. Therefore, the development of a revised assessment framework is suggested. However, since also a revised framework can neither go without a reasonable approach for the identification of the relevant competitors nor without relying on a sound theory of harm, it is important to consider for the experiences, the shortcomings and the criticisms which were brought forward with respect to the 'IMA'. Hence, in the following the three major shortcomings and points of criticism are picked up and subsequently discussed against the background of a revised framework for the assessment of innovation competition in merger review.
A. The Identification Problem of Innovation Competitors
One major point of criticism concerns the required identification of the relevant competitors.
Many critics argued that the relevant competitors in terms of innovation are almost impossible to identify. 84 In this respect it was brought forward that R&D activities are often subject to secrecy so that the firms, currently pursuing R&D in a certain field, would be difficult to identify. Besides this, it was argued that innovations often 'come out of the blue'. 85 The idea 84 See, e.g., Carlton & Gertner, supra note 78, at 41 et seq. 85 See Gilbert & Sunshine, supra note 3, at 588; Carlton, supra note 48, at 165.
behind this argument is that new products might be developed by companies which were not associated with certain innovations beforehand. Consequently, those companies would be entirely disregarded by the antitrust authorities. Hence, by assessing a certain merger, antitrust authorities might run the risk of being too restrictive because the relevant 'Innovation Market' would be defined too narrow. This aspect becomes especially important in very dynamic industries and changing markets.
However, with respect to the 2 nd category of mergers (those mergers in which innovation competition is 'observable' due to regulatory approval procedures) innovations can hardly 'come out of the blue'. 86 In the 1 st category of mergers, in which R&D programs are not 'observable', it is indeed more difficult to correctly identify the relevant competitors. But, innovations will again most likely not 'come out of the blue', if future innovations indeed require particular, specialized assets. These assets can also be understood as entry barriers for the participation in the process of innovation competition. Whenever these entry barriers can As a result, by focusing on specialized assets which have to be understood as (1) indispensable for certain innovations in a particular field and (2) difficult to acquire and adopt in an adequate period of time, the protection of innovation competition is made possible in the first place. However, at the same time the concept of specialized assets also established high requirements which have to be fulfilled before an approach that accounts for innovation competition can be applied. Whenever competition authorities fail to show that particular innovations require the possession of particular specialized assets, innovation competition necessarily has to be considered as an open process which leads to a withdraw of the economic reasons for an intervention. As a consequence, in order to avoid that innovation competition in dynamic industries and rapidly changing markets gets distorted, such an approach has to be understood as a narrow one that should only be applied to mergers which fulfill these demanding requirements.
B. The Missing Link Between 'Market' Structure and Innovation
Many authors have claimed that the 'Innovation Market Analysis' should not be applied in merger reviews because a general causal relationship between 'market concentration' and innovation cannot be identified. In contrast to price effects, it would not be clear whether more competition or rather highly concentrated 'markets' will foster innovation. Indeed, it is not possible to apply a general 'concentration-competition-welfare presumption' 87 with respect to product market concentration and the incentives and abilities to innovate. However, with respect to the discussion about the 'Innovation Market Analysis' it was first of all the term 'Market' which was misleading and subsequently caused a lot of critique. The word 'market' might have created the impression that the framework dealt with a real 'market'
were goods are sold and profits are made. However, if we consider the 'IMA' as an approach for the assessment of innovation competition, we have to conclude that the firms on this 'Innovation Market' might, but not necessarily do, compete with one another on current product markets. Hence, many of the arguments about the ambiguous interrelationship between product market concentration and innovation cannot be upheld undisputed with 87 See Katz & Shelanski, supra note 4, at 7 et seq.
respect to the interrelation between innovation competition and innovation. This stems from the fact that a reduction in innovation competition does not automatically affect preinnovation product market competition. This, however, has strong implications. Consider for instance a merger of two innovation competitors which do not compete with one another on any product market. Such a transaction will consequently not augment the firms' ability to increase the mark-ups on pre-innovation product markets. Consequently, their ability to finance R&D by higher profits will not be improved. Likewise it is questionable, whether the considerations about the benefits of a higher pre-innovation market share for the firm's capability to appropriate its innovation profits can be upheld to the same extent under an approach that accounts for innovation competition detached from current product markets.
As a consequence, the findings regarding the ambiguous interrelationship between product market concentration and the incentives and abilities to innovate should not be transferred one-to-one to the interrelation between innovation competition and innovation. However, this important characteristic of innovation competition is often disregarded. For instance, Chairman Muris defended the FTC's decision to close the Genzyme/Novazyme case by highlighting the ambiguous interrelation between 'market concentration' and innovation, although Novazyme was a pure research company without any products to sell at the time of the merger (there was no pre-innovation product market for Pompe disease therapies).
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Hence, under such a setting and in the absence of efficiency gains, there remain considerably less arguments why less innovation competition could be beneficial for innovation.
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Regarding the empirical findings it can be stated that only little empirical research has been carried out on the interrelation between innovation competition and innovation where preinnovation product markets are unaffected (or not existing). However, although there are only a few empirical studies which account for this aspect, they all indicate that there is a positive interrelation between innovation competition and innovation. As a consequence, the ambiguous interrelationship between product market concentration and the incentives and abilities to innovate should not be regarded as an argument in favor of a general reluctance with respect to the protection of innovation competition.
C. The Missing Theoretical Basis for a Presumption Regarding Innovation
Competition and Innovation
Although the interrelationship between innovation competition (taking place detached from current product markets) and the incentives and abilities to innovate is less cloudy than the corresponding interrelation between product markets and these incentives and abilities, it can still not be considered as definite and stable. As a consequence, competition authorities indeed cannot rely on a general presumption regarding innovation competition and the firms' incentives and abilities to innovate.
However, with respect to the more general interrelation between innovation competition and innovation, competition authorities might still find it reasonable to rely on such a presumption. Nevertheless, in contrast to the above mentioned discussion on the incentives and abilities to innovate, this presumption has to be based on another economic theory than the one provided by the neoclassical industrial organization literature. Instead, the theoretical basis for such a presumption can rather be found in evolutionary economics. The crucial difference from this perspective is (1) the consideration for (true) uncertainty 91 and (2) the allowance for the heterogeneous nature of firms. In his contributions to the debate about socialism and capitalism, F.A. Hayek identified exactly these factors as being causal for the predominance of a market economy over a central planner. 92 He stated that:
The peculiar character of the problem of a rational economic order is determined precisely by the fact that the knowledge of the circumstances of which we must make use never exists in concentrated or integrated form, but solely as the dispersed bits of incomplete and frequently contradictory knowledge which all the separate individuals possess. 93 Hence, Hayek understood the firms and consumers as actors that have only a limited and subjective knowledge. As a result of the limited knowledge, the outcomes of the competition process can not be foreseen. Instead, competition has an inherent experimental character in which the best production processes, business practices and problem solutions have to be 91 revealed over a process of trial and error. This implies that it is impossible to forecast which product, business culture or innovation project will be most successful.
Beside these considerations with respect to uncertainty, the subjectivity of knowledge leads to another important aspect. If all the market participants do only have a limited and contradictory knowledge, they can not be understood as being homogeneous. Instead, each firm must be seen as a unique entity which follows its own beliefs, expectations, routines, know-how and culture. Besides Hayek, the view of heterogeneity of market participants is also shared in the management literature, particularly in the 'resource-based view of the firm'. 94 This literature highlights the importance of a firm's particular resources like especially trained staff, experience, patents or a firm's business culture. 95 Thus, in contrast to mainstream neoclassical economics, it is implicitly assumed that firms differ in regard to their particular capabilities and that these capabilities cannot be acquired and adopted easily in an adequate period of time.
It is important to point out that this heterogeneity becomes exceptionally valuable in combination with the before mentioned uncertainty. Since it is impossible to identify optimal solutions in advance, it is particularly important that a variety of diverse market participants try out different approaches (due to their subjective knowledge and expectations). After all it were exactly these considerations that lead Hayek to the conclusion that a decentralized market economy with its multitude of several profit maximizing actors dominates a central planed economy.
As a consequence, in the innovation context which is particularly subject to uncertainty, it can be of great value that there are several firms that undertake R&D due to their subjective beliefs. In contrast to many industrial organization models in which parallel research is often seen as a wasteful duplication of R&D expenditures 96 , parallel experimentation and a simultaneous 'testing of hypotheses' has to be seen more positive from this perspective.
Constance K. Robinson, the former director of operations and merger enforcement of the DoJ, expressed this as follows: "Even if two firms are attempting to achieve the same goal, they will approach this effort in different ways, making different choices along the way." 98 And, most importantly: "It is a matter of judgment as to the extent that one R&D effort duplicates another, and even small differences can make one attempt successful and another a failure." by one big firm. 103 It is important to note that this does not imply that antitrust authorities should neglect the relevance of merger specific efficiencies. There is little doubt that there can emerge a trade-off between the benefits of having more diverse firms undertaking R&D on the one hand and the advantages of integrating these efforts into a stronger and more efficient entity on the other.
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As demonstrated in the chapter III, it is remarkable that these considerations about the benefits of "diversity" and "parallel research" played an important role in a considerable number of challenges to mergers and acquisitions. Besides this, it is furthermore noteworthy that also the U.S. IP Licensing Guidelines contain a "four-plus rule". There it is stated that an agreement is unlikely to have anticompetitive effects on innovation, if there are at least four other independently controlled entities. 105 However, since the 'Innovation Market Analysis' did only rely on arguments about the incentives and abilities to innovate, it did not provide a sound theoretical foundation for such a presumption.
D. Four Key Components for a Revised Approach
As a result, it can be suggested that a revised framework should consider the following key components:
Identification
Beside the traditional identification of the relevant competitors on the basis of current product markets, the potential anticompetitive effects of mergers should also be assessed on the basis of the identified relevant competitors due to their 'observable' research programs and specialized assets. The analysis above has shown that the identification of the relevant competitors is relatively uncomplicated whenever the respective R&D projects are indeed 'observable'. In this case it is relatively easy to identify the relevant firms that compete with one another in regard to certain innovations within the foreseeable future. In the case of 'unobservable' R&D projects this task is in fact more complicated. Thus, in order to avoid a too restrictive merger control, the authorities have to prove the indispensible character of the specialized assets. Whenever the authorities fail to show that these assets are in fact a necessary precondition for the participation in the process of innovation competition, the authorities are ought to stop the investigation at this point. This line of action is the necessary and important precondition in order to enable the competition authorities to account for innovation competition detached from actual product markets in the first place. 
Efficiencies
In analogy to the 'IMA', a revised framework should also account for the big potential of efficiency gains. 107 However, until today, merger review did not attach great importance to the efficiency defense once the authorities demonstrated anticompetitive effects on static price and non-price competition. 108 This circumstance is particularly critical in the innovation context. 109 Beside the fact that efficiencies regarding innovation might easily overcompensate anticompetitive price effects, the efficiency defense has to be regarded as even more important in connection with the protection of innovation competition. The requirement for a serious consideration of efficiency gains has to be seen as the necessary corrective to the weak presumption in favor of competition. Hereby, a too restrictive merger review can be avoided.
VI CONCLUSION
The purpose of this paper was to introduce and compare the (existing) alternative approaches for the consideration of innovation competition in merger review. Thereby it was shown, that the traditional approaches of 'Potential Competition' and 'Future Markets' cannot account for all aspects of innovation competition. In addition, it is questionable whether the 'Future Market' concept captures innovation competition in its full extent, even in those merger cases in which it can generally be applied. However, the 'Innovation Market Analysis', the only tool especially designed to account for innovation competition so far, also had several shortcomings. Hence, at present there exists no clear cut approach on which the antitrust agencies in the U.S. as well as in the E.U. could rely on in order to receive guidance for an intervention aiming at the protection of innovation competition. As a result, the development of a revised framework for the assessment of potential anticompetitive effects on innovation competition in merger reviews is required. Nevertheless, the 'IMA' might still serve as a good starting point for the development of a revised framework. Such a framework should, on the one hand, adopt the novel and very important idea of the 'Innovation Market Analysis' which for the first time identified the relevant innovation competitors independently of their role on current product markets, but also consider for the critique and the experiences in line with the 'IMA', on the other. In this connection, future research should primarily focus on the question of whether and how a certain merger has an impact on the firms' incentives and abilities to innovate. However, this assessment should be carried out against the background of the different competition scenarios in which a certain merger can take place. Consequently, there will be situations in which innovation incentives are affected by both, a change in innovation competition and a change in pre-innovation product market competition. In other scenarios, however, current product markets are unaffected and the incentives to innovate will therefore be affected exclusively by a change in innovation competition.
